The functional significance of mating plugs and their relation to male mating behaviour in insects are obscure. In Drosophila hibisci, we describe a firm, gelatinous, mating plug that fills the entire uterus at copulation, and evaluate two nonmutually exclusive hypotheses for the plug's function: (1) retention of sperm near the openings of the sperm storage organs and (2) inhibition of further matings. Unlike full-sized plugs, smaller plugs produced by previously mated males failed to retain sperm at the anterior end of the uterus, indicating that full-sized plugs prevent sperm backflow away from female storage organs.
Whenever the ejaculates of two or more males overlap within the sperm storage organ(s) of a single female, sperm of the different males may compete to fertilize the female's eggs (Parker 1970) . This form of sexual competition, called sperm competition, may favour a variety of adaptations in males that increase their relative fertilization success. In male insects, examples of such adaptations may include mate guarding (Alcock 1993), induction of a female postmating refractory period (Riemann et al. 1967) , penile structures that remove or reposition sperm of a female's prior mate(s) (Waage 1979) , and the application of anti-aphrodisiacs to the female's terminalia (Gilbert 1976) . In certain other insect taxa, as well as in some snakes and mammals, males may block the female reproductive tract with a mating plug (Parker 1970), thereby erecting a physical barrier to the sperm of rival males (e.g. Blum et al. 1962; Giglioli & Mason 1966; Devine 1975; Fenton 1984; Dickinson & Rutowski 1989; Orr & Rutowski 1991) .
In the genus Drosophila, a similar barrier against rival fertilizations may be produced by the insemination reaction, induced by the male's ejaculate within the uterus during, or soon after, copulation (Patterson 1947; Lee 1950; Maynard Smith 1956; Parker 1970) . The reaction was first described by Patterson (1946) , who studied the effectiveness of its product, or insemination mass, in causing sexual isolation between species of the mulleri subgroup. Wheeler (1947) subsequently surveyed a diversity of insemination reactions in 78 drosophilid species. In intraspecific matings, the reaction may cause the uterus to swell up to four times its normal size, with its contents becoming consolidated into a densely formed, opaque substance. In other species, the reaction is less severe, and the ejaculate may disappear quickly through the vagina after copulation (Wheeler 1947) . AlonsoPimentel et al. (1994) recently conducted a detailed ultrastructural survey of variable insemination masses across five species of Drosophila, and they suggest that the term mating plug be restricted to dense, compact, elastic structures that form within and distend the uterus, but that do not contain the sperm mass.
Despite a considerable body of descriptive literature on a diversity of insemination masses in Drosophila, we know very little about the intraspecific functional significance of structures such as mating plugs, or about how they may relate to mating system characteristics, such as male mating behaviour. The present study describes a mating
